Skin fibroblasts were cultured from 15 patients with primary immunodeficiency diseases associated with a high cancer risk, including sex-linked agammaglobulinemia, IgA deficiency, variable immunodeficiency, ataxia-telangiectasia (cerebellar malfunction and abnormalities of blood vessels and immune response), Wiskott-Aldrich syndrome (low platelet count, eczema, and abnormal immune mechanism), and severe combined system (cellular and humoral) immunodeficiency. Fourteen of 15 cell strains were found to have low or regular susceptibility to transformation with the tumor virus, simian virus 40. The data are consistent with the view that the frequent occurrence of malignancy in patients with primary immunodeficiency is due to abnormalities of the immunologic surveillance mechanism.
Persons with primary immunodeficiencies have greater than normal risk of developing malignancies (1) . This has been attributed to defective elimination of altered or "transformed" cells (2, 3) . The concept of immune surveillance is supported by evidence from various experiments (4) . Patients with certain inherited diseases associated with chromosomal abnormalities, such as Fanconi's anemia and Down's syndrome (mongolism), also have an unusually high incidence of malignancy, but generally no significant immune defect (5) . Cells from persons with Fanconi's anemia or Down's syndrome, as well as cells from other patients with high risk of malignancy, are unusually susceptible to transformation in culture by the tumor virus, simian virus 40 (SV40) (6) (7) (8) (9) (10) . This finding led us to postulate that genetic propensity to develop cancer might regularly be correlated with susceptibility of fibroblasts to transformation by SV40 virus (11) . The present studies were done to determine whether or not patients with inherited immunodeficiency diseases have fibroblasts with altered susceptibility to transformation by SV40 in vitro.
MATERIALS
Skin biopsies were obtained from patients with primary immunodeficiency syndromes that had been studied and classified according to the recommendations of the World Health Organization (12) . A high risk of malignancy is associated with all syndromes studied (1). One male (DH) with sexlinked (Bruton's) agammaglobulinemia had early onset of immunodeficiency with frequent infections, very low concentrations of immunoglobulins, and normal cell-mediated immunity, as determined by skin testing and lymphocyte Abbreviation: SV40, simian virus 40. response in vitro to phytohemagglutinin. One child (CW) had frequent sino-respiratory infections and isolated IgA deficiency. Six persons (VJ, LL, CL, AR, GR, and SE) had late onset (variable) immunodeficiency with frequent infections and low concentrations of immunoglobulins. VJ also had depressed response to phytohemagglutinin. Both patients with ataxia-telangiectasia (cerebellar malfunction and abnormalities of blood vessels and immune response) (VC and LD) had low concentration of IgA and deficient cell-mediated immunity, as determined by skin testing and depressed response to phytohemagglutinin. In both cases, attempts at lymphocyte chromosome determination were unsuccessful. Two children with Wiskott-Aldrich syndrome (low platelet count, eczema, and abnormal immune mechanism) (RM and SG) had frequent infections, low concentrations of immunoglobulins, and defective cellular immunity. Three infants with severe combined-system immunodeficiency (DC, EF, and CM) had frequent severe infections, low concentrations of or absent immunoglobulins, and virtual absence of cellular immunity. Although malignancy has been encountered frequently in each of the diseases studied, no evidence of malignancy was found in any of the patients studied. Skin fibroblasts that were highly susceptible to transformation by SV40 were obtained from a 27-year-old woman with carcinoma of the cervix. She is a member of a family with multiple malignancies and high susceptibility to transformation by 5V40 (10 After incubation for 7 days, cell cultures generally became confluent, and colonies of cells positive for T antigen were observed. These colonies frequently contained piled-up cells with altered morphology. "Late" T antigen was scored as the number of transformed colonies that contain T antigen per coverslip. As shown in Table 1 , the average number of colonies that contain antigen in three experiments was again slightly lower in the immunodeficient patients than in the normal controls (1.4 against 1.7 colonies). By contrast, the susceptible cells showed 9.5 times as many transformed colonies (13.3 against 1.4 colonies). Cells from patient CL were again found to be of intermediate susceptibility (6 
colonies).
Thus, differences in susceptibility to transformation by SV40 between cell strains from immunodeficient patients and susceptible cell strains were evident at 48 hr ("early" Tantigen formation). These differences were even more marked at 7 days ("late" T-antigen formation). In all instances, good correlation was noted between "early" and "late" T-antigen reactivity.
DISCUSSION
The studies reported here indicate that fibroblast strains from 15 patients with primary immunodeficiency diseases, with one exception, demonstrated low or regular susceptibility to transformation with SV40. Included were cells from patients with ataxia-telangiectasia, a disease sometimes associated with chromosomal abnormalities (14) . The data indicate clear differences in susceptibility to transformation by SV40 of cells from immunodeficient patients and cells from individuals with inherited abnormalities associated with chromosomal anomalies, such as Fanconi's anemia and Down's syndrome, who regularly have cells that are highly susceptible to transformation by SV40 and have a high risk of cancer (7, 11) .
The intermediate level of susceptibility of cells from the one patient with a variable (late onset) immunodeficiency disease is provocative; this patient will be watched closely for evidence of malignancy. We have previously reported that, occasionally, normal patients are highly susceptible to transformation (7) . Such patients are also being closely observed for evidence of developing cancer. 
